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OUTLINE 
l. Objective 

E. Modeling Issues 
—Beam vs. Truss 
-NL- FEM t numerical problems 
M. Control Issues 

—ED TLdlse \ctuator Development 
-Pseudo "Pulse AJteoritAm Dev. 
—Large NL Simulation "Problems 
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OVERALL OBJECTIVE 
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Typical Experimental Results : 
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MODELLING ISSUES 

l Continuous Beam vs. Truss 

* AtieX / TorsioneJL Coupling 

* Local Member fhrtCcuoo tion in Mo 

* Parametric Resonance Roblams 





Mast FMoAt Beam 
Alternating Bay Identical Bay 

Diagonals Diagonals 
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LINEAR TRUSS RESULTS 


Z. Linear finite Element Model Characteristics 
•COFS-l Hardware Configuration 
•54 Bays, 60m 

• 171 nodes, 466 elements, 522 V.of F. 

•July 1986 data, for member characteristic 5 
from Aftro Aerospace Carp. /Harris Corp. 
•Match modal results with Astro /Harris 
•Transient Response Simulations : 
-Rayleigh damping : f 7. t 107» 

-Sine -sweep, tip exctation 
— NonStetionaru Random, tip excitation. 

— Harmonic , base excitation 
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FIG. 1. NONLINEAR THREE-DIMENSIONAL FINITE ELEMENT MODEL OF COFS I MAST 
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34 - 4 


FIG. 4. REPRESENTATIVE MODE SHAPES CORRESPONDING TO THE LINEARIZED VERSION OF THE USC 
NONLINEAR COFS I MAST FINITE ELEMENT MODEL. 




ACCELERATION EXCITATION 



FILE.-NAC9N171 



TIME SEC 


Sivept Sine "Response - Tip Excit 

FILE:NAC9N171 







f 


Nongfctionaru Random Response- Tip Excii 







NONLINEAR UNITS ELEMENT MODEL 


Type of Nonuntarity 


-e 


(f )* 2 * 

0-57\f\[$-int,.t4f)1 

0£ If I <0-63 

*0-86; If I >0-63 
Hert&ian Joint Contact 
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NONLINEAR SIMULATION PROBLEMS 

1- Excessive CPU Time 

• 92+ Hours ior T* 3 Fundamental Periods 

on VAX H/750 

•Small At Tjj / looo) required for 

numerical Stabilitu 

2. Modal Order Reduction Necesseru 
•Non parametric "RONN" Modal - in process 

• farnmetric /Super element Model- in process 
• Validity ??? 
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CONTROL ISSUES 


l Simulation 


PivoresS 



* 

■inppi 

•Lra. Displ. 


*NL, Adaptive, 

•Joint Nontin. 


’Intermittent 

• R- K, NewmarkB, 


’ Special Case: 

Wilson Q t etc . 

1 

•i 

,? 


1-Tune step interupt redd. • 

2 . Excess Storage for State variables 

3 . Stability and. restart, capability 
jar tune- Pepping algorithms 
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THREE-DIMENSIONAL FINITE ELEMENT MODEL OF COFS I MAST 
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